The fabrication of silicon based light emitting devices attracts considerable interest due to its potential application in low cost display devices and integrated optoelectronics. Since the discovery of size tunable visible emission from quantum confined porous silicon, electroluminescent devices that use quantum efficient nanoparticles have been sought for their potential high power efficiency and low cost applications. Si has several major advantages compared to III-V and II-VI quantum dot approaches due to its ready availability, low cost, low toxicity for consumer products, and compatibility with conventional integrated circuit processing.
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We have previously demonstrated the fabrication of silicon quantum dots (QDs) with high photoluminescent efficiencies [l] . These QDs were fabricated in a silane plasma system, collected on a stainless steel mesh, put into solution and used for fabricating devices including a hybrid polymer device.
It is Figure 1 -Full spectrum emission from believed that this high quantum yield is due to etched silicon nanoparticles from Pi, et. al. the fact that in the plasma aerosol approach the particles are significantly heated in-flight, annealing them to a high degree of crystalline perfection. We have also explored alternate surface passivation treatments and have demonstrated full spectrum emission from silicon (Fig 1) [2] . For this work, however QDs with photolumin sc nc mission c nt r d at 650 nm w r us d.
SiNPs in PVK
Baytron-P AI ITO Figure 2 -Schematic of light emitting transistor structure used in this work. Note that the QDs were randomly distributed in the PYK.
Junction Field Effect Light Emitting Transistors (JFELET) were fabricated using silicon quantum dots and conducting polymers (Fig  2) , adapting the organic light emitting transistor structure used by Kudo [3] . Electroluminescence from dotacene hydrosilated silicon nanoparticles was modulated by controlling the flow of holes to the nanoparticles which in turn was regulated by varying the voltage across the gates. The light output from the device was controlled by controlling the voltage across the gates.
After harvesting from the plasma reactor, the nanoparticles with were randomly distributed in chloroform (CHCh) at the concentrations of 5mg/ml. 30mg of poly(9-vinyl carbazole) (PVK) was then added to this solution before it was spin coated, since it is now well known that PVK is an effective host of hybrid silicon quantum dot LEDs [4] . The polymer around the nanoparticles not only helped in getting a uniform film but also served the purpose of charge transport. Several process problems had to be solved to successfully fabricate the devices. These included finding a way to put the QDs into the structure, finding techniques to make the gate electrode adhere, and developing NP laden films that could be suitably patterned. The transparent conductor Indium Tin Oxide (ITO) was used as the bottom electrode. Over the ITO, a layer of poly (3,4ethylenedioxythiophene) I poly(styrenesulfonate) (PEDOT I PSS) with the trade name of Baytron P by H.C Starck was spin coated. Baytron P, however, is a water soluble polymer and ITO is hydrophobic. To coat Baytron P, the surface of the ITO was treated in an oxygen plasma to make it hydrophilic. Baytron P is a hole conducting polymer and serves as bulk of the device. Aluminum gates were then patterned over the Baytron P. Aluminum lines were found to have very poor adhesion to the Baytron P. This was traced to the aqueous developer process used in conventional lithography (Figure 3) . Polyepoxysilane was then used to crosslink the surface of the Baytron P prior to aluminum deposition to prevent dissolution in water or methanol. Once this was done, excellent gate electrode adhesion was observed. This cross linking is not expected to change the optical properties of the material. Next, a layer of PVK with silicon nanoparticles was spin coated over the gate. This layer was kept as thin as possible since it is difficult to pattern. Finally, a top electrode of aluminum is thermally deposited as top electrode. The quantum dots emitted at the same wavelength as the photoluminescence, suggesting little blue shift caused by processing. The light intensity increased with gate bias as more charge was injected into the polymer, but reached a maximum~0.8 when the depletion regions from adjacent gate electrodes pinched off the channel.
The maximum light t 0.4 output from the device was typically :.J 0.2 found to occur at about Vg=-5 volts. Similar characteristics were recorded when the devices were tested for electrical characteristics.
